Ak(X) in END(C r) and 0 as a principal angle, the (-regularized determinant Det 0 A is computed in terms of the monodromy map Pa, associated to A and some invariant expressed in terms of A, and A,_ 1. A similar formula holds for finite difference operators. A number of applications and implications are given. In particular we present a formula for the signature of A when A is self adjoint and show that the determinant of A is the limit of a sequence of computable expressions involving determinants of difference approximation of A.
Introduction and Summary of the Results
In this paper we study the determinant of elliptic differential operators on a complex vector bundle E ~ M of rank N over a compact oriented connected manifold M of dimension 1, as well as the determinants of its finite difference approximations.
For this purpose we introduce a new invariant So which, in the case of odd order self adjoint operators, calculates the q-invariant (Corollary 5.4).
In order to state the first main theorem we have to introduce the following notions for elliptic differential operators. 
aL(A)(x, ~)) n R o # ~ (x ~M, ~ ~ T'M\ {0}), where aL(A)(x, ~) denotes the leading symbol of A and spec (aL(A)(x, 4)) the spectrum of the endomorphism aL(A)(x, ~) (= A,(x)~') with respect to parametrization of E.
By extending slightly results of Seeley ([Se]) one can define the ~-regularized determinant Det0 (A) for an injective elliptic differential operator A, having 0 as a principal angle (cf. Sect. 2). In case A is not injective one defines Det0 (A) = 0. With respect to an admissible parametrization, one defines
So(A)=detFo(x)exp{f--s
Again one can verify that So(A) is independent of the chosen admissible parametrization thus an invariant of A. Of course, one can express So(A) with respect to a parametrization, not necessarily admissible, but the formula is more complicated. Theorem 1. Let A be an elliptic differential operator of order n, having 0 as a principal angle.
